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Few-Body Form Factors� Elastic scatteringfrom the deuteronand few-body

systemshas beena major part of the experimental
programof everyelectronmachine� Bates,NIKHEF, SaclayandSLAC (HEPandNPAS)
havehadhighly successfulprograms� Physicsimportancejustified developmentof tritium
targetsatBatesandSaclay� Paperson subject are among the highest cited in
electronuclearphysics� Subject is integral part of every electronuclear
conference� Fundamentalinformation on the structure of the
deuteronandthethree-andfour-bodysystems.
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Elastic Electron-Deuteron Scattering� CrossSection�
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Polarized e-d Elastic Scattering� To separate= > P = D P = H form factorsmustmeasure

apolarizationobservable.� Measurethetargetdeuteronanalysingpower
(polarizedtarget,unpolarizedbeam).� Measure the recoil deuteron tensor polarization
(unpolarizedbeamandtarget).V �7W <S XY �[Z #]\� BG= > = D 1 \^ B_�`= �D 1 X� Bba%Jc1 E & Jd1 B�)fe�gh8_� ��ji�k � H :l < $ 1 3 emg"8 � ��
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Deuteron Non-Relativistic Approach� ImpulseApproximation� Two-body bound state solved with Schr̈odinger

equationusingarealistic n n potential� Darwin-Foldy andspin-orbitRelativistic Corrections� Meson-ExchangeCurrents� IsobarConfigurations� Six-QuarkAdmixtures� TotalFormFactor:= < =bo`p 1 =bq > 1 = H r > 1 =bo > 1 =�s�t
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Deuteron Relativistic Approaches� ManifestlyCovariantDynamicsusing3-D reductions

of Bethe-Salpeterequation� Lorentztransformationsarekinematic� Inclusionof negativeenergy statesis dynamic� Quasi-potentialapproximation� Grossequation�%�2�2�2�� Blackenbeckler-Sugarequation���G���� Equal-timeapproximation� Wallace-Mandelweigequation����� �� Light Front Dynamicsusingfield theoriesquantized
on thelight cone� Conventionalquantummechanics� SomeLorentztransformationsincludetheinteraction

VDG : VanOrden,DevineandGross

HT : HummelandTjon
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Elastic Electron-Helium/Tritium Scattering� � He/� H chargeandmagneticform factors:�
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The Three- and Four-Body Standard Model� ImpulseApproximation(IA)� Solve thenucleargroundstateusing:� Numericalsolutionsof Faddeev equations� CorrelatedHypersphericalHarmonics(CCH)� MonteCarlomethods� VariationalMonteCarlo(VMC)� Green’sFunctionMonteCarlo(GFMC)� Relativistic Corrections� Darwin - Foldy� Spin- orbit
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Beyond the Impulse Approximation� IA alonecannotdescribethe few-body form factor

data� Position of first diffraction minimum and height
of secondary maximum either overestimatedor
underestimated� Inclusionof Meson-ExchangeCurrents(MEC) brings
theoryin betteragreementwith data� Model-independent(pion-likeexchanges)� Model-dependent(transitioncurrents)� IsobarConfigurationscalculatedto havesmalleffects� Three-BodyForce effects have been shown to be
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Constituent Counting Rules� Dimensionalscalingof high energy amplitudesusing

quarkcounting� Predictionfor HeliumFormfactor:= �ÌË &;' � )®� $ �GË &;' � )Í� &(' � ) X � � p$ < F
for � He,

$ < I for � He� Dominance of the constituent-interchangeforce
betweenquarksof differentnucleonsto share

' N $� Canthis be applicableto the
' � rangeaccessibleby

JLab?
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Experimental Apparatus� Coincidenceexperiments� Assume20cmtargetsand70 µ A current� Assumeonemonthof beamtimefor deuteronandone

monthfor � He� Scenario(1): Hall C� Detectelectronsin SHMS� Detectrecoil nucleiin HMS� Scenario(2): Hall A� Detect electrons in electromagneticcalorimeter
(ECAL)� Detectrecoil nucleiin MAD
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Elastic Î H/ Î He Comparison� Differences� Targetdensity( = >ÍP = H )� Magneticmoment( = H )� Atomic number( = >QP = H )� Beamenergy ( = > )� Figureof merit for � H:� = H Ï � sameas � He� = > Ï � J NÑÐ of � He� Luminosity is sufficient to discover the predicted

seconddiffractionminimaof = > and = H
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Conclusions� JLabupgradeto 12 GeV ideal to significantlyextend

thedeuteronand � Heform factorsathigher
' �� A tritium target for DIS measurementswill also

provideworld classdataonthetritium form factorsÒ at
large

' �� MAD andan electromagneticcalorimeterarehighly
desirablefor coincidencemeasurements� Testlimits of thestandardmodelof thedeuteronand
three-bodysystems� Explore a possiblebreak-down and transition to a
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